Binding and uptake of oxidized low density lipoprotein (LDL) by macrophage scavenger receptors are enhanced by substrate-bound fibronectin.
The uptake of oxidized low density lipoprotein (ox-LDL) by macrophages and the resulting accumulation of low density lipoprotein (LDL) lipids within the cells has been implicated in the pathogenesis of atherosclerosis. The effect of fibronectin (FN) on the binding and uptake of ox-LDL by macrophages was investigated using thioglycollate-induced mouse peritoneal macrophages. The ability of the macrophages to bind ox-LDL was assessed by the binding of mouse red blood cells (RBC) pre-coated with ox-LDL (ox-LDL-RBC) prepared in vitro to macrophages at 37 degrees C. The binding of ox-LDL-RBC to macrophages was significantly enhanced when the macrophages were plated on a FN-coated substrate. Similar enhancement was observed when the macrophages were plated on a substrate pre-coated with Gly-Arg-Gly-Asp-Ser-Pro (GRGDSP) peptide, an adhesive sequence of FN involved in binding to the cells, but not with the control Gly-Arg-Gly-Glu-Ser-Pro (GRGESP) peptide. The effect of FN was inhibited when GRGDSP, but not GRGESP, was present during the macrophage attachment to the FN-coated substrate, suggesting that the specific interaction of this sequence and the FN-receptor is responsible for the effect of FN. The addition of FN or GRGDSP in solution to the macrophage layers on an uncoated substrate was ineffective. Thus, attachment to a substrate is necessary for FN to be effective on the macrophages.(ABSTRACT TRUNCATED AT 250 WORDS)